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STATEMENT OF FILING BY EXPRESS MAIL 37 C.F.R. SECTION 1.10 

This correspondence is being deposited with the United States Postal Service on April 20. 2QQ4 in an 
envelope as "Express Mail Post Office to Addressee" Mail Label Number ET 537 590 159 US addressed to 
the Honorable Commissioner for Patents, Washington, D.C. 2023 1 . 



In response to the Notice of Abandonment dated November 19, 2003 in the 
above-captioned application, the applicant hereby petitions for the withdrawal of the 
holding of abandonment, due to the failure of the U.S. Patent and Trademark Office in 
receiving and/or properly processing a timely filed amendment dated and mailed Ju ly 7, 
2003 (copy enclosed) in the present application, with such failure causing the improper 
abandonment of the present application. 

DISMISSAL OF THE PRESENT PETITION IS NOT WARRANTED 
It is respectfully submitted that the present petition may be acted on and need not 
be dismissed, since the present application was in condition for allowance prior to the 
abandonment of the present application. Accordingly, since prosecution on the merits 
was closed, the examiner may consider the enclosed amendment purely for formal 
matters in furtherance of allowance and issuance of the present application. 



PETITION UNDER 37 C.F.R. § 1.181 TO 
WITHDRAW HOLDING OF ABANDONMENT 
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REMARKS 

A non-final office action from the U.S. Patent and Trademark Office dated May 6, 
2003, Paper Number 10, was received by the applicant. A time period of two months 
was specified in the non-final office action to file a response to address only formal 
matters, since the application was stated to be "in condition for allowance except for 
formal matters". Prosecution as to the merits was closed. 

It is respectfully submitted that the applicant, through the undersigned, timely 
submitted a complete response to the non-final office action in the form of an amendment 
dated and mailed July 7, 2003 (July 6, 2003 being a Sunday, so such filing on July 7, 
2003 was timely). A copy of the mailed amendment is submitted herewith. 

As evidence of timely filing, it is noted that a certificate of mailing dated July 7, 
2003 with express mail number ET537600046US was placed on the amendment as well 
as on all accompanying documents and a return receipt postcard. A copy of the 
unstamped return receipt postcard is enclosed. 

A copy of the date-stamped U.S. Postal Service express mail label with express 
mail number ET537600046US dated July 7, 2003 is also enclosed, indicating that the 
applicant timely submitted the enclosed amendment by express mail with the U.S. Postal 
Service on July 7, 2003. 

However, a Notice of Abandonment dated November 19, 2003 was entered and 
received by the applicant in the above-identified application. The U.S. Patent and 
Trademark Office held the application abandoned allegedly for the "Applicants failure to 
timely file a proper reply to the Office letter mailed on 06 May 2003 ", that is, the 
aforesaid non-final office action dated May 6, 2003. 
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Since the failure of the U.S. Patent and Trademark Office to receive and/or 
properly process the timely filed amendment caused the present application to be 
improperly abandoned, the Commissioner is requested to grant the present petition, to 
withdraw the improper abandonment, and to enter the attached amendment. 

It is respectfully submitted that dismissal of the present petition is not warranted, 
and that the present petition may be acted on, since the present application was in 
condition for allowance prior to the abandonment of the present application. 
Accordingly, since prosecution on the merits was closed, consideration of only formal 
matters by the examiner is needed to allow and issue the application. Alternatively, it is 
respectfully submitted that the examiner may enter an examinees amendment to address 
the formal matters and to further the present application to allowance and issuance. 

Accordingly, entry and approval of the present petition, withdrawal of the 
abandonment of the present application, and allowance of all pending claims are 
respectfully requested. 

Pursuant to M.P.E.P. § 71 1.03(c), page 700-154 (8th Ed., Rev. 1, Feb. 2003), no 
fee is required for the filing of the present petition. In case of any deficiencies in fees by 
submission of the present petition, the Commissioner is hereby authorized to charge such 
deficiencies in fees to Deposit Account Number 01-0035. 



Respectfully submitted, 



Date: April 20, 2004 




Registration number 36,223 
Attorney for applicant 



ABELMAN, FRAYNE & SCHWAB 
150 East 42 nd Street 
New York, NY 10017-5612 
(212) 949-9022 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant: 



Krkobabic 



Examiner: 



A. Flynn 



Application Number: 10/070,223 



Group Art Unit: 



3751 



Filing Date: 



June 21, 2002 



Title: 



APPLICATORS AND APPLICATOR COMPONENTS 



STATEMENT OF FILING BY EXPRESS MAIL 37 C.F.R. SECTION 1.10 
This correspondence is being deposited with the United States Postal Service on July 7. 2Q03 in an 
envelope as <f Express Mail Post Office to Addressee" Mail Label Number ET 537 600 046 US addressed to 
the Honorable Commissioner for Patents, Washington, D.C. 2023 1. 



In response to the office action dated May 6, 2003 in the above-captioned 
application, please amend the above-captioned application as follows: 
IN THE DRAWINGS: 

Please replace sheets 1/13, 2/13, and 12/13 of the drawings, having FIGS. 1-3 and 
15, with the attached replacement sheets 1/13, 2/13, and 12/13. 



AMENDMENT 
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IN THE SPECIFICATION: 

Please delete the entire specification and insert thereof the attached Substitute 
Specification (a marked-up copy of the amended pages of the original application as filed 
is attached, showing the amendments in red). 
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TN THE ABSTRACT: 

Please delete the entire Abstract, and replace with the following new Abstract: 
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-ABSTRACT OF THE DISCLOSURE 
A rotatable applicator head include a first part and a second part, with the first 
part being molded from a plastic material and being disk-like in form with a central 
recess formed in the first part. The second part is secured to the first part to form a liquid 
storage chamber between the first and second parts for storing a liquid to be applied to 
the surface of a field, garden or crop. A plurality of applicator wicks extend through a 
wall of the recess towards the periphery of the first part and having a portion with the 
recess. The wall is molded about the plurality of applicator wicks. A method forms a 
thermoplastic product with an exposed porous component, with a thermoplastic material 
injected about the compressed portion of porous material-. 
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TN THE CLAIMS: 

Please cancel claims 10-1 1, 14, and 19-22, without prejudice or disclaimer; 



Please amend claims 1-9, 12-13, and 23 as follows: 

1 . (currently amended) A rotator applicator head including a first part and a 
second part, the first part being moulded of a plaatioo molded from a plastic material and 
being disk-like in form with a central recess formed therein, and said second part being 
secured to said first part capping said recess to define a liquid storage chamber between 
said first and second parts for storing a liquid to be applied to the surface of a field, 
garden or crop, and a plurality of applicator wicks extending through a wall of said recess 
towards the periphery of said first part and having a portion thereof within said recess, 
characterized in that wherein said wall is moulded molded about said plurality of 
applicator wicks. 

2. (currently amended) A rotator applicator head according to Claim 1 , 
wherein a portion of said first part at ornear its periphery is moulded molded about a 
portion of each applicator wick to secure them against movement relative to said first part 
during rotation. 

3 . (currently amended) A rotator applicator head according to Claim 2, 
wherein intermediate portions of the first part are moulded molded about said wicks. 
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4. (currently amended) A rotator applicator head according. to Claim 1 , 
wherein each wick terminates adjacent the periphery of said first part and a peripheral 
portion of said first part is moulded molded about the end portion of each wick thereby 
forming a cap so that liquid flowing through the wick during rotation of the applicator 
head is prevented from flowing out the end of the wicks. 

5. (currently amended) A rotator applicator head according to Claim 1, 
wherein said second part includes a Vee-belt pulley integrally moulded therewith for 
receiving drive from a tractor power - take off (PTO) or other drive source . 

6. (currently amended) An applicator, including: 

a frame assembly adapted to be attached to or drawn by a vehicle such as a 

tractor; 

a support shaft secured to said frame assembly and depending therefrom in 

use; 

a storage tank mounted on said frame assembly or adapted to be mounted 

on the vehicle; 

a rotatable applicator head as defined by Claim 1 mounted on said shaft 
for rotation relative thereto, said shaft extending into or through said storage chamber in 
said applicator head and said shaft having a passage therethrough , said passage being in 
fluid communication with said storage chamber and said storage tank for supplying liquid 
to. said storage chamber. • 
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7. (currently amended) An applicator according to Claim 6, wherein said the 
shaft includes a second passage therethrough in fluid communication with said the 
storage chamber and adapted to act as a vent for venting said the storage chamber. 

8. (currently amended) A hand held motor driven applicator including: 
drive means having a drive housing and an output shaft , said drive housing 

being adapted to be coupled to an elongate handle bv which a user may maintain said 
rotor applicator head proximal to the surface of a field, garden or cro p, whereupon said 
applicator wicks mav apply liquid to selected undesired plants upon contact therewith, 
and said drive means bei ng adapted to be connected to a motor for driving said output 
shaft : 

a motor drivingly connected to said drive means; 

a rotatable applicator head connected to said output shaft for rotation 
therewith, said rotatable applicator head having a first part and a second part, said first 
part being moulded molded of a plastics material and being disk-like in form with a 
central recess formed therein, and said second part being secured to said first part capping 
said recess to define a liquid storage chamber between said first and second parts for 
storing a liquid to be applied to the surface of a the field, garden or crop, and a plurality 
of applicator wicks extending through a wall of said recess towards the periphery of said 
first part and having a portion thereof within said recess, said wall being mould e d molded 
about said plurality of applicator wicks and thoro being including an access opening in 
said second part for receiving a supply of liquid t 
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an elongate handle opcrativoly connected to said drive housing by which a user 
may maintain said rotor applicator head proximal to the surface of the field, garden or 
crop, whereupon said applicator wicks may apply liquid to selected undesired plants upon 
contact therewith, and 

a reservoir mounted on said elongate handle or said drive housing in fluid 
communication with said liquid storage chamber for supplying liquid to said liquid 
storage chamber via said access opening while said rotor applicator head is rotating . 

9. (currently amended) A method of constructing a rotatable applicator head 
for a motor driven applicator of the type having a first part moulded of a plastics molded 
from a plastic material and being disk-like in form with a central recess formed therein 
and a plurality of applicator wicks extending through a wall of said recess towards the 
periphery of said first part and having a portion thereof within said recess, including 1 1 
cutting a piece of rope wick to a desired length to extend across a face of 

said first part; 

compressing a portion of the rope wick and moulding molding said recess 
wall about said compressed portion of said rope wick while said rope wick is 
compressed, and 

allowing the plastics plastic material to set; and 

releasing the compression from said rope wick. 

Claims 10-11 (canceled). 
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12. (currently amended) A method according to claim 9, wherein the 
characteristics of the materials and the parameters of the moulding molding process, 
particularly the temperature and injecting pressure, are selected such that some of the 
thcrmoplaatico thermoplastic material penetrates part-way into the porous material in the 
moulding molding step. 

13. (currently amended) A method according to claim 9, including the steps 
of cutting the rope with a hot blade to prevent fraying of the ends, and pressing the cut 
end into a V-shape. 

Claims 14-22 (canceled). 

23. (currently amended) A method according to claim 12, including the steps 
of cutting the rope with a hot blade to prevent fraying of the ends, and pressing the cut 
end into a V-shape. 
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REMARKS 

Claims 1-9, 12-13, and 23 are amended; withdrawn claims 10-11, 14, and 19-22 
are canceled, without prejudice or disclaimer; and claims 15-18 were previously 
cancelled. Claims 1-9, 12-13, and 23 are pending. 

The amendments to the figures, specification, abstract, and claims are based on 
the application as originally filed, so it is respectfully submitted that no new matter has 
been added. 

In the office action, the drawings were objected to, regarding features recited in 
claims 5-6 and 8. In addition, the drawings were objected to with regard to the reference 
numeral 1 1 for the "frame assembly 11". 

Claims 5-6 and 8 have been amended to render the drawing objections moot. In 
addition, the recitation of the "Vee-belt pulley" of claim 5 is supported by pulley 41 
shown in FIGS. 12a- 12b; and the "drive means", "drive housing", and "output shaft" 
recited in claim 8 are supported by amended FIG. 15. 

Sheets 1-2 and 12 of the drawings have been amended to include the reference 
numerals "11" in FIGS. 1 and 3; and reference numerals "115", "119", "120", "121", and 
"129" in FIG. 15. 

Accordingly, reconsideration and withdrawal of the objections to the drawings are 
respectfully requested. 

In the office action, the abstract and the specification were objected to based on 
the language thereof. The abstract and specification have been amended to overcome the 
objections. 
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In particular, the examiner objected to incorporation by reference to 
PCT/AU00/00167, and suggests amending the disclosure to include the incorporated 
material with an accompanying affidavit or declaration. 

Instead, the applicant has deleted the incorporation-by-reference of the aforesaid 
PCT application, and includes, in the amended specification, a description of the features 
shown in FIG. 15, with reference to the added reference numerals "1 15", "1 19", "120", 
"121", and "129" in FIG. 15. It is respectfully submitted that the added description of the 
features in FIG. 15 are based on the present application as originally filed, including- FIG. 
15 and the other drawings of the present application, so no new matter has been added. 

Accordingly, reconsideration and withdrawal of the objections to the abstract and 
specification are respectfully requested. 

In the office action, it is stated that claims 1-9, 12-13, and 23 are objected to due 
to spelling errors, but will be allowed if the outstanding formal requirements are resolved. 

The claims have been amended to correct any spelling errors, so claims 1-9, 12- 
13, and 23 are in condition for allowance. In addition, withdrawn claims 10-1 1, 14, and 
19-22 were canceled. 

Accordingly, entry and approval of the present amendment and allowance of all 
pending claims are respectfully requested. 
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In case of any deficiencies in fees by submission of the present amendment, the 
Commissioner is hereby authorized to charge such deficiencies in fees to Deposit 
Account Number 0 1 -00 3 5 . 



Respectfully submitted, 




Date: July 7, 2003 Anthony J. Natoli 

Registration number 36,223 
Attorney for applicant 

ABELMAN, FRAYNE & SCHWAB 
150 East 42 nd Street 
New York, NY 10017-5612 
(212) 949-9022 
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SUBSTITUTE SPECIFICATION 



TITLE OF THE INVENTION 
APPLICATORS AND APPLICATOR COMPONENTS 

BACKGROUND OF THE INVENTION 
5 1 . FIELD OF THE INVENTION 

[0001] This invention relates to applicators for applying liquids to plants in a 

field, garden, crop or the like, particularly selective application of weedicides to 

I 

undesired plants. The invention also relates to other applicator components including 
applicator heads and a method of constructing applicator heads particularly applicator 
10 heads constructed of a thermoplastics material having exposed, porous components such 
as rope wicks for applying the liquid to the plants. The method of construction may have 
general application to the molding of other articles incorporating a thermoplastics 
material and a rope or other porous material. 

15 2. DESCRIPTION OF THE RELATED ART 

[0002] Tractor mounted applicators for applying weedicides to crops etc are 

described in Australian patent No. 589361 and hand held applicators in our co-pending 
international applications No. PCT/AUOO/00167 and No. PCT/AU98/00279. While such 
applicators are very effective in use, they are more expensive to manufacture and 

20 maintain than is desirable. 
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BRIEF SUMMARY OF THE INVENTION 
[0003] With this in mind, the present invention is aimed at providing applicators 

and components for applicators which are less expensive to manufacture and result in 
apparatus which is more reliable and easier to maintain. The applicator discs illustrated 
5 in the aforementioned patent and applications have a central reservoir for storing liquid 
chemical and each wick passes through an aperture in the wall of the reservoir and is 
secured therein by a gland. The flow rate of liquid through the wick is dependent to some 
extent on the tightness of the gland and thus is sometimes difficult to control, or requires 
the use of extra devices associated either with the supply of liquid to the wick or wick 
10 itself. The present invention aims to provide, a method of forming applicator discs which 
ameliorates one or more of the problems with the applicator discs presently used. Other 
aims and advantages of the invention may become apparent from the following 
description. 

[0004] In one aspect, the present invention resides broadly in a rotatable 

1 5 applicator head including a first part and a- second part, the first part being molded of a 
plastics material and being disk-like in form with a central recess formed therein, and 
said second part being secured to said first part to define a liquid storage chamber . 
between said first and second parts for storing a liquid to be applied to the surface of a 
field, garden or crop, and a plurality of applicator wicks extending through a wall of said 
20 recess towards the periphery of said first part and having a portion thereof within said 
recess, characterized in that said wall is molded about said plurality of applicator wicks. 
Preferably, a portion of the first part at or near its periphery is molded about a portion of 
each applicator wick to secure them against movement relative to the first part during 
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rotation. Intermediate portions of the first part may also be molded about the wicks for 
further security if desired. In a particularly preferred form in which each wick terminates 
adjacent the periphery of the first part, a peripheral portion of the first part is molded 
about the end portion of each wick thereby forming a cap so that liquid flowing through 
5 the wick during rotation of the applicator head is prevented from flowing out the end of 
the wicks. v In a preferred form said second part includes a Vee-belt pulley integrally 
molded therewith for receiving drive from a tractor power-take-off (PTO) or other drive 
source. 

[0005] Terms such as vertical, horizontal, upper and lower, are used herein for the 

10 purpose of description and illustration of the invention in the position it would normally 
be used for the application of weedicide to a field unless clearly not appropriate, and are 
not intended to restrict the scope of the invention to any particular orientation. 
[0006] In another aspect the invention resides broadly in an applicator, 

comprising: 

15 a frame assembly adapted to be attached to or drawn by a vehicle such as a . 

tractor; 

a support shaft secured to said frame assembly and depending vertically, in use, 
therefrom; 

a storage tank mounted on said frame assembly or adapted to be mounted on the 
20 vehicle; 

a rotatable applicator head as previously described mounted on said shaft for 
rotation relative thereto, said shaft extending into or through said storage chamber in said 
applicator head and said shaft having a passage therethrough, said passage being in fluid 
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communication with said storage chamber and said storage tank for supplying liquid to 
said storage chamber. Preferably, said shaft also includes a second passage therethrough 
in fluid communication with said storage chamber and adapted to act as a vent passage 
for venting the storage chamber. 
5 [0007] In another aspect, the invention resides broadly in a hand held motor 

driven applicator including: 

drive means having a drive housing and an output shaft; a motor drivingly 
connected to said drive means; 

a rotatable applicator head having a first part and a second part, the first part being 
10 molded of a plastics material and being disk-like in form with a central recess formed 
therein, and said second part being secured to said first part to define a liquid storage 
chamber between said first and second parts for storing a liquid to be applied to the 
surface of a field, garden or crop, and a plurality of applicator wicks extending through a 
wall of said recess towards the periphery of said first part and having a portion thereof 
15 within said recess, said wall being molded about said plurality of applicator wicks and 
there being an access opening in said second part for receiving a supply of liquid; 

an elongate handle operatively connected to said drive housing by which a user 
may maintain said rotor assembly proximal to the surface of the field, garden or crop, 
whereupon said applicator wicks may apply liquid to selected undesired plants upon 
20 contact therewith, and 

a reservoir mounted on said elongate handle or said drive housing in fluid 
communication with said liquid storage chamber for supplying liquid to said liquid 
storage chamber via said access opening while said rotatable applicator head is rotating. 
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[0008] In another aspect, the invention resides broadly in a method of 

constructing a rotor head for a motor driven applicator of the type having a first part 
molded of a plastics material and being disk-like in.form with a central recess formed 
therein and a plurality of applicator wicks extending through a wall of said recess towards 
the periphery of the first part and having a portion thereof within the recess including: 

cutting a piece of rope wick to a desired length to extend across a face of the first 

part; 

compressing a portion of the rope wick and molding the recess wall about the 
compressed portion of the rope wick while it is compressed, and 

allowing the plastics material to set before releasing the rope wick. It will be 
appreciated that the method may be carried out for a plurality of rope wicks extending 
through the recess wall, 

[0009] In yet another aspect, the invention resides broadly in a method of forming 

a thermoplastics product with an exposed porous component, including: 

providing a component formed from a porous material; 

supporting at least some of the porous material in a mold; 

compressing a portion of the porous material supported in the mold; 

injecting a thermoplastics material substantially about the compressed portion of 
the porous material; and - 

releasing the thermoplastics material and the porous material from the mold after 
the thermoplastics material has set. 
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[0010] In another aspect, the invention resides broadly in a thermoplastics 

product with one or more exposed porous components manufactured in accordance with 
the method previously described. 

[0011] Preferably, the compressing step is achieved by introducing a ram or 

5 pusher into the mold and engaging the ram with the portion of the porous material to be 
compressed prior to the introduction of the thermoplastics material, and injecting the 
thermoplastics material while the portion of porous material is compressed, and then 
removing the ram prior to the setting of the thermoplastics material, whereby the 
thermoplastics material back-fills the space previously taken up by the ram as it is 

10 withdrawn prior to solidification of the thermoplastics material. 

[0012] Preferably, the characteristics of the materials and the parameters of the 

molding process, particularly the temperature and injecting pressure, are selected such 
that some of the thermoplastics material penetrates part-way into the porous material in 
the molding step. It will be appreciated that this will hold the rope more securely than if 

15 the plastics material simply abuts the surface of the rope and relies on the twist of the 
rope. In the case of the product being an applicator head and the porous material being 
rope wick, it is preferred that the thermoplastics material flow into the cavities and 
recesses between the external strands of the rope. It is believed that this will provide 
better control of flow so that all flow will be through the wick rather than around it. 

20 [0013] Preferably, the method includes cutting the rope with a hot blade to 

prevent fraying of the ends, and also pressing the cut end into a V-shape. The rope is 
then preferably secured into a channel in the mold to prevent it sliding along the channel 
under the force of flow of the plastics material, with a length of rope passing out of the 
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channel to provide a free end. In the case of an applicator head, the free end is destined 
to be located in the central recess for receiving liquid therefrom and a portion adjacent 
the free end (the restriction portion) is compressed and destined to have the wall of the 
central recess molded thereabout, while the portion adjacent the other end is compressed 
5 and destined to be completely encapsulated. In a preferred form the whole of the rope 
wick between the restriction portion and the other end is partially embedded in the 

thermoplastics material, the thermoplastics material extending part-circumferentially 

I 

around the rope and along that length whereby the plastics material when set- is keyed 
into the rope wicks to hold them securely against the disc-like first part of the applicator 

10 head. One or more supporting bands may be molded around that length also. The 
amount of compression of the restriction portion can be varied to provide a desired 
amount of throttling of the wick and the injecting pressure of the thermoplastics material 
can also be varied for this purpose. After the thermoplastics material has set to be 
sufficiently rigid, the mold is opened, the product ejected, and allowed to cool before 

15 further processing. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
[0014] In order that this invention may be more clearly understood and put into 

practical effect, reference will now be made to the accompanying drawings wherein: 
20 Fig. 1 is a pictorial representation of a tractor mounted applicator according to the 

invention shown in the in-use attitude; 

Fig. 2 is a front elevation of the applicator of Fig. 1 in the same attitude; 
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Fig. 3 is a pictorial representation of the applicator of Fig. 1 with some of the 
applicator units in an out-of-use attitude; 

Fig. 4 is a bottom perspective view of a rotor head disk component of an 
applicator unit of the applicator of Fig. 1, with the rope wicks not shown for clarity; 

Fig. 5 is a bottom plan view of the applicator disk of Fig. 4 also with the rope 
wicks not shown for clarity; 

Fig. 6 is a top perspective view of the applicator disk of Fig. 4 also with the rope 

i 

wicks not shown for clarity; 

Fig. 7 is a side elevation of the applicator disk of Fig. 4 also with the rope wicks 
not shown for clarity; 

Fig. 8 is a pictorial representation of a 1/12 segment of the disk of Fig. 4 with the 
rope wick incorporated; 

Fig. 9 is a plan view of the segment of Fig. 8; 

Fig. 10 is an elevation of the segment of Fig. 8; 

Fig. 1 la is a plan view of a cap for the recess of the applicator disc of Fig. 4; 

Fig. 1 lb is a sectional elevation of the cap of Fig. 11a along line 1 lb- 1 lb; 

Fig. 12a is a plan view of a pulley adapted to be mounted to the cap of Fig. 1 la; 

Fig. 12b is a sectional elevation of the pulley of Fig. 12a along line 12b- 12b; 

Fig. 13a is an end view of a mounting shaft of an applicator unit of the applicator 
of Fig. 1 , on which the rotor head is mounted; 

Fig. 13b is a sectional view of the shaft of Fig. 13a along line 13b-13b; and 

Fig. 14 is a pictorial representation of a mounting block by which the shaft of Fig. 
13a is mounted to the frame assembly of the applicator of Fig. 1; 
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Fig. 15 is a sectional elevation showing the main components of an applicator 
head for a hand held motor driven applicator according to the invention in the normal in- 
use orientation; 

Fig. 16 is a plan view of a segment for a plastic rotor disc with a rope wick 
incorporated; 

Fig. 17 is a sectional elevation along line 17-17 of the segment of the rotor disc of 
Fig. 16; 

Fig. 18 is a diagrammatic sectional view showing the rope wick, die and plastic 
flow direction within the manufacturing die; 

Fig. 19 is a diagrammatic sectional view of the rope wick of Fig. 18 showing a 
ram or pusher for compressing the rope in the manufacturing die; 

Fig. 20 is a diagrammatic sectional view of the encapsulated end of the rope wick 
of the segment of Fig. 16. 

DETAILED DESCRIPTION OF THE INVENTION 
[0015] The applicator 10 illustrated in Figs. 1, 2 and 3 includes a frame assembly 

1 1 adapted to be mounted to the three point linkage of a tractor by a three point linkage 
mounting frame 12 and seven frame units 14 with three on each side of the center frame 
unit 14a which is mounted immediately behind the three point linkage mounting frame. 
The outermost two units on each side of the center unit are welded together and are 
arranged for pivoting up and down movement together for travel as illustrated in Fig. 3 
about pivot respective pivot pins 15. 
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[0016] Seven applicator heads 13 depend from the respective frame units with 

each applicator head being rotatably mounted on a shaft 17 which in turn is clamped 
adjacent one end in a clamp block 18, as more clearly shown in Fig. 14. Each clamp 
block is welded to its respective frame unit and is of the split type which can be tightened 
5 onto the shaft by tightening two set bolts (not shown) which extend through the holes 19. 
This arrangement allows the shaft and the applicator head mounted thereon to be easily 
and quickly removed if desired. 

[0017] Each applicator head 13 includes an applicator disk 21 as shown m Figs. 

4, 5 and 6, but with the rope wicks incorporated as will be described later, and a top plate 

10 22 as shown in Figs. 1 la and 1 lb. A cup-like recess 23 is formed centrally of the 

applicator disk, the recess being defined by a substantially cylindrical side wall 24 and a 
base wall 26 with an aperture 27 being provided in the center of the base wall. The 
aperture is adapted to receive therein a bearing and seal by which the applicator head is 
mounted on the shaft 17 as will be described in more detail later. A shoulder 28 extends 

15 around the perimeter of the side wall as shown more clearly in Fig. 6 and the top plate 22 
is seated on the shoulder and sonically welded to the side wall to form a storage chamber 
29 defined by the base wall, the side wall and the top plate, for liquid chemicals such as 
weedicide. The disc has a thickened outer rim 30 at its periphery which provides strength 
and molding stability. The disk may be molded in one piece with the rope wicks 

20 extending radially from the central recess or in a plurality of pieces, for example twelve 
segments 2 la as shown in Figs. 8, 9 and 10, which may be then welded together to form a 
disc. 
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[0018] The discs 21 each have twelve equally spaced rope wicks 3 1 molded 

therein and extending into the recess 23 (which in part defines the liquid storage chamber 
29) through passages 24a, as more clearly shown in the 1/1 2th segment of Figs. 8, 9 and 
10, the ropes terminating in the outer rim in an end cap 32 and being held intermediate 
5 their two ends by two molded bands 33 and 34 as can be seen in Fig. 9. In the case 
shown, each segment is manufactured by an injection die molding process and the rope 
wicks are incorporated during the process, one to each segment. Each rope is first cut to 
length using a hot knife to prevent fraying. While the cut end is still molten, it is formed 
into a V-shaped tip to enable proper rope placement during the die closure. The first half 
10 of the manufacturing mold has a channel into which the desired length of rope wick is 
placed and the second half has two spaced apart locating pins 3 5 which are arranged to 
hold the rope in position when the mold is closed. 

[0019] A mobile pusher platform is provided at 36 for positively locating the rope 

in the channel This platform is withdrawn at a precise moment after the plastic has been 

15 introduced into the mold. Thermoplastics material is forced into the mold and forms a 
longitudinal cap on the rope wick in the channel, the completed segment having the 
appearance of the rope wick lying in a longitudinal recess 25 extending from the side 
wall 24 to the periphery of the disc. The second half of the mold has projections arranged 
so that the rope becomes supported on a plurality of bridging portions 25a so that the 

20 wicking properties are not significantly affected by being attached'to the disc. The mold 
also has the necessary cavities and projections for forming a radially extending rib 39 
flanking each rope wick to provide additional strength and fatigue resistance. In order to 
suitably secure the rope wick in the side wall 24, each rope wick is compressed at the 

11 
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position where the recess wall 24 is to be formed by a predetermined amount and the 
recess wall is then formed about thecompressed portion of the rope. The amount of 
compression applied to the rope wick and the pressure at which the plastics material is 
injected mostly determine the cross sectional area of the rope wick over that portion 
5 through the wall 24. Thus the wall acts to some extent like a gland and provides a means 
of restricting the flow rate of a particular chemical through the rope wick at a particular 
speed of rotation. A similar process is used to encapsulate the end portion of each rope 
wick in the end cap 32 shown in Fig. 8 to effectively close the end of each rope wick, the 
rope being pinched at 35 as shown in Fig. 17 and being allowed to stay at normal 

10 diameter within the end cap thereby being locked in as can be seen in Fig. 17. However, 
the supporting bands 33 and 34 (not shown in Figs. 16 and 17) are molded around the 
rope wick without any compression so that flow therethrough is not restricted. 
[0020] Fig. 18 shows a portion of the die at 37 with the rope in position, and the 

flow of the plastic material is shown by respective arrows .38. In the process, as indicated 

15 in Figs. 19 and 20, the pusher 36 pushes the rope and deflects it to hold it in position. 

The pusher is pushed all the way into the die cavity, and the rope is placed manually into 
the channel of the first half of the mold. The V-tip end is placed 2 mm above the pusher. 
The die is then closed and the V-tip allows the end of the rope to slide into the channel on 
the other side of the die face which forms side wall 24. The plastic is injected and flows 

20 past the V-tip of the rope end. Because the V-tip is securely located at the bottom of the 
channel, the plastic does not dislodge the rope from the channel but compresses it aLong 
• its length. If the rope end was not secure in the channel, it would be pushed along the 
channel and end up bunched up and deformed. Part way into the injection cycle, the 
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pusher 36 is withdrawn and this allows plastic to backfill the exposed rope left by the 
withdrawal of the pusher. The die is cooled to cause the plastic to attain sufficient 
rigidity, then opened and the disc segment or complete disc as the case may be ejected 
and allowed to cool for at least 5 minutes before further work. 

5 [0021 ] It will be appreciated from the foregoing description that a complete 

applicator head can be constructed in a very fast simple operation at very low cost with 
the rope wicks already mounted therein. It will also be appreciated that the applicator 
disk can be molded as one piece or as a plurality of segments for example, 1/12 segments 
which can be welded together to form a complete disk. 

10 [0022] The pulley 41 illustrated in Figs. 12a and 12b is molded from a plastics 

material and is secured to the top cap 22 by four screws (not shown) which respectively 
pass through apertures 42a in the top plate and engage in the threaded bores 42a in the 
pulley. However, in another form of the invention, the pulley and the cap are molded as 
an integral unit. 

1 5, [0023] As mentioned previously, the support shaft 17 is secured to the frame 

assembly by the clamp 18 and each applicator head is rotatably mounted on its respective 
shaft which in turn is mounted to its respective frame unit. As shown in Fig. 3, each shaft 
extends fully through its respective rotor head and is retained thereon by a washer and nut 
with a bottom seal and bearing being mounted in the applicator disk abutting a shoulder 

20 (not shown) in aperture 27 and a top seal and bearing mounted in the bore 43 of the 

pulley against shoulder 44. It will be seen from Fig. 13b that the top bearing engages the 
shaft portion 46 abutting shoulder 47 while the bottom bearing engages shaft portion 48 
and the nut (not shown) is screwed to the shaft end portion 49. 

13 
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[0024] Two bores 5 1 and 52 extend through the shaft and open at the top 53 

where standard hose fittings (not shown) are fitted, and at their other ends they open 
sideways through the shaft for fluid communication with the storage chamber 29. Both 
bores are connected by hoses (not shown) to a storage tank (not shown) mounted above 

5 the frame assembly 1 1 , one hose being a supply hose connected to the lower part of the 
tank and connected to bore 52 while the other hose enters the tank above water level and 
is connected to bore 51 to act as a vent for the liquid storage chamber 29. 
[0025] the applicator heads are driven by the tractor PTO via a right angle 

gearbox (not shown) mounted to bracket 20 with Vee-belts being drivingly connected to 

1 0 the^ output shaft of the gearbox and the center applicator head as well as the applicator 
heads on either side which in turn drive the next outer applicator heads and so on as can 
be seen in Fig. 2. 

[0026] The hand held motor driven applicator 109 illustrated in Fig. 15 has an 

applicator head 113 which is constructed in a similar manner to that described in relation 

15 to the applicator 10, the wicks not being shown for clarity. The applicator 109 includes 
an angle drive gear box 115 having a drive housing 1 19 and an output shaft 120 to which 
the applicator head 1 13 is connected. An elongate handle (not shown) of the type 
typically used on brush cutters can be fitted to the socket 121 and a reservoir can be 
mounted on the handle and piped to the storage chamber 129. 

20 [0027] Various modifications of the invention are contemplated which will be 

apparent to persons skilled in the art, and which can be resorted to without departing from 
the spirit and scope of the invention as defined in the appended claims. 
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WHAT IS CLAIMED IS: 
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APPLICATORS AND APPLICATOR COMPONENTS 
^ feTmiCAL riEIiD OF THE INVENTION 

This invention relates to applicators for applying liquids 
to plants in a field, garden, crop or the like, particularly 
. selective application of weedicides to undesired plants. The 
5 invention also relates to other applicator components including 
applicator heads and a method of constructing applicator heads 
particularly applicator heads constructed of a thermoplastics 
material having exposed porous components such as rope wicks for 
applying the liquid to the plants. The method of construction may 
10 have general application to the muuld i j%y of other articles 
incorporating a thermoplastics; material and a rope or other 
porous material. LfiT&* ^~ ' & * r *f^Ll'*ll?f£ ^ 

Tractor mounted applicators for applying weedicides to crops 
15 etc, are described in Australian patent ifo. 589361 and hand held 
applicators in our co-pending international applications No. 
PCT/AUOO/00167 and No. PCT/AU98/002^. While such applicators are 
very effective in use, they are more expensive to manufacture and 
maintain than is desirable. &4fith this in mind, the present 
20 invention is aimed at providing applicators and components for 
applicators which are less expensive to manufacture and . result 
in apparatus which is more reliable and easier to maintain. The 
applicator discs illustrated in the aforementioned patent and 
applications have a central reservoir for storing liquid chemical 
25 and each wick passes through an aperture in the wall of the 
reservoir and is secured therein by a gland. The flow rate of 
liquid through the wick is dependent to some extent on the 
tightness of the gland and thus is sometimes difficult to 
control, or requires the use of extra devices associated either 
30 with the supply of liquid to the wick or wick itself. The present 
invention aims to provide a method of forming applicator discs 
which ameliorates one or more of' the problems with the applicator 
discs presently used. Other aims and advantages of the invention 
may become apparent from the following description. 
3.5 - DTS t lBQt j UILL Ul JTTn XMiTMTION » ■ 
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In one aspect, the present invention resides broadly in a 
rotatable applicator head including a first part and a second 
part, the first part being m^\dod of a plastics material and 
being disk-like in form with a central recess formed therein, and 
said second part being secured, to said first part to define a 
5 liquid storage chamber between said first and second parts for 
storing a liquid to be applied to the surface of a field, garden 
or crop, and a plurality of applicator wicks extending through 
a wall of said recess towards the periphery of said first part 
and having a portion tnereof within said recess. chmaJLJiibud 

10 in that said wall is meeided about said plurality of applicator 
wicks. Pref er^ablv^y a portion of the first part at or near its 
periphery is muulilfcjd about a portion of each applicator wick to 
secure them against movement relative to the first part during 
r /S?5j>$ ln " Intermediate portions of the first part may also be 

15 fftsuifiled about the wicks for further security if desired. In a 

particularly preferred form in which each wick terminates 

adjacent the periphery of , the first part, a peripheral portion 

, , , ,. ^( (/Pel 

ot tne iirst part is moulded - about the end portion of each wick 

thereby forming a cap so that liquid flowing through the wick 

during rotation of the applicator head is prevented from flowing 

out the end of the wicks. In a preferred form jsaid second part 

includes' a Vee-belt pulley integrally ^oiilded therewith for 

receiving drive from a tractor .power-take-off (PTO) or other 

drive source. 

25 Terms such as vertical, horizontal, upper and lower, are 

used herein for the purpose of description and illustration of 
the invention in the position it would normally be used for the 
application of weedicide to a • field unless clearly not 
appropriate, and are not intended to restrict the scope of the 
invention to any particular orientation. 

In another aspect the invention resides broadly in an 
applicator, comprising: 

a frame assembly adapted to be attached to or drawn by a 
vehicle such as a tractor; ' 
35 a support shaft secured to said frame assembly and depending 

vertically, in use, therefrom; 
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a storage tank mounted on said frame assembly or adapted to 
be mounted on the vehicle; 

a rotatable applicator head as previously described mounted 
on said shaft for rotation relative thereto, said shaft extending 
into or through said storage chamber in said applicator head and 
5 said shaft having a passage therethrough, said passage being in 
fluid communication with said storage chamber and said storage 
tank for supplying liquid to said storage chamber. Preferably, 
said shaft also includes a second passage therethrough in fluid 
communication with said storage chamber and adapted to act as a 
10 vent passage for venting the storage chamber. 

In another aspect, the invention resides broadly in a hand 
held motor driven applicator including: 

drive means having a drive housing and an output shaft; 
a motor drivingly connected to said drive means; 
15 a rotatable applicator head^h^ring a first part and a second 

part, the first part being m ou l d e d of a plastics material and 
being disk-like in form with a central recess formed therein, and 
said second part being secured to said first part to define a 
liquid storage chamber between said first and second parts for 
20 storing a liquid to be applied to the surface of a field, garden 
or crop, and a plurality of applicator wicks extending through 
a wall of said recess towards the periphery of said first part 
and /having a portion thereof within said recess, said wall being 
m&LiMek about said plurality of applicator wicks and there being 
25 an access opening in said second part for receiving a supply of 
liquid; 

an elongate handle operatively connected to said drive 
" housing by which a user may maintain said rotor assembly proximal 
to the surface of the field, garden or crop, whereupon said 
30 applicator wicks may apply liquid to selected undesired plants 
upon contact therewith, and 

a reservoir mounted on said elongate handle .or said drive 
housing in fluid communication with said liquid storage chamber 
for * supplying liquid to said liquid storage chamber via said 
35 access opening while said rotatable applicator head is rotating. 
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In another aspect, the invention resides broadly in a method 
of constructing a rotor head^or. a motor driven applicator of the 
type having a first, part me«ided of a plastics material and being 
disk-like in form with a central recess formed therein and a 
plurality of applicator wicks extending through. a wall of said 
5 recess towards the .periphery of the first part and having a 
portion thereof within the recess including: 

cutting a piece of rope wick to a desired length to extend 
across a face of the first part; <^<t/&&y 

compressing a portion of the rope wick and moulding the 
10 recess wall about the compressed portion of the rope wick while 
it is compressed, and 

allowing the plastics material to set before releasing the' 
rope wick. It will be appreciated that the method may be carried 
out for a plurality of rope wicks extending through the recess 
15 wall . 

In yet another aspect, the invention resides broadly in a 
method of forming a thermoplastics product with, an exposed porous 
component, including: 

providing a component formed from a porous material } 
20 supporting at least some of the porous material in a -me-taid; 

compressing a portion of the porous material supported in 
the meuid; 

injecting a thermoplastics material substantially about the 
compressed portion of the porous material; and 
25 releasing the thermoplastics material and the porous 

material from the ~me^-d after the thermoplastics material has 
set. 

In another aspect,* the invention resides broadly in a 
thermoplastics product with one or more . exposed porous components 
30 manufactured in accordance with the method previously described. 

Preferably, the compressing/ step is achieved by introducing 
a ram or pusher into the mould and. engaging the ram with the 
portion of the porous material to be compressed prior to the 
introduction *of the thermoplastics material, and injecting the 
35 thermoplastics material while the portion of porous material is 
compressed, and then removing the ram prior to the setting of - the . 
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thermoplastics material, whereby the thermoplastics material 
back-fills the space previously taken up by the ram as it is 
withdrawn prior to solidification of the thermoplastics material. 

Preferably, th^^aracteristics of the materials and the 
parameters of the jaetaiking process, particularly the temperature 
5 and injecting pressure, are selected such that some of the 
thermoplastics material penetrates part -way into the porous 
material in the ifetti^Sg step. It will be appreciated that this 
will hold the rope more securely than if the plastics material 
simply abuts the surface of the rope and relies on the twist of 
0 the rope. In the case of the product being an applicator head and 
l the porous material being rope wick, it is preferred that the 
thermoplastics material flow into the cavities and recesses 
between the external strands of the rope. It is believed that 
this will provide better control of flow so that all flow will 
5 be through the wick rather than around it. 

Preferably., the method includes cutting the rope with a hot 
blade to prevent fraying of the ends, and also pressing the cut 
end into a V-shape.^ /The rope is then preferably secured into a 
channel in the me^id to prevent it sliding along the channel 
[0 under the force of flow of the plastics material, with a length 
. of rope passing out of the channel to provide a free end. In the 
case of an applicator head, the free end is destined to be 
located in the central recess for receiving liquid therefrom and 
a portion adjacent the free end (the restriction portion) is 
25 compressed and destined to have the wall of the central recess 
mo^Oded' thereabout, while the portion adjacent the other end xs 
compressed and destined to be completely encapsulated. In a 
preferred form the whole of the rope wick between the restriction 
portion and the other end is partially embedded in the 
30 thermoplastics material, the thermoplastics material extending 
part-circumferentially around the rope and along that length 
whereby the plastics material when set is keyed into the rope 
wicks to hold them securely against the disc-like first part^of^ 
the applicator head. One or more supporting .bands may be m^uided 
35 around that, length also. The amount of compression of the 
restriction portion can be varied to provide a desired amount of 
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throttling of the wick and the injecting pressure of the 
thermoplastics material can also be varied for this purpose. 
After the thermoplastics material has set to be sufficiently 
rigid, the mouid is opened, the product ejected, and allowed to 
cool before further processing. 
5 . DETAI LED DESCRIPTION OF THE nRAWTTTOS 

Tn order that this invention may be more clearly understood 
and put into practical effect, reference will now be made to the 
accompanying drawings wherein: 

Fig. 1 is a pictorial representation of a tractor mounted 
10 applicator according to the invention shown in the in-use 

attitude ; 

Fig. 2 is a front elevation of the applicator of Fig. 1 in 
the same attitude; 

Fig. 3 is a pictorial representation, of the applicator of 
15 Fig. 1 with some of the applicator units in an out-of-use 

attitude; 

Fig. 4 is a bottom perspective view of a rotor head disk 

component of an applicator unit of the applicator of Fig. 

1, with the rope wicks not shown for clarity; 
20 Fig. 5 is a bottom plan view of the applicator disk of Fig. 

4 also with the rope wicks not shown for clarity; 

Fig. 6 is a top perspective view of the applicator disk of 

Fig. 4 also with the rope wicks not shown for clarity; 

Fig. 7 is a side elevation of the applicator disk of Fig. 
25 4 also wit h the rope wicks not shown for clarity; 

Fig. 8 is a pictorial representation of a 1/12 segment of 

the disk of Fig. 4 with the rope wick incorporated; 

Fig. 9 is a plan view of the segment of Fig. 8; 

Fig. 10 is an elevation of the segment of Fig. 8; 
30 Fi 9- lis is a plan view of a cap for the recess of the 

applicator disc of Fig. 4; 

Fig. lib is a sectional- elevation of the cap of Fig. 11a 
along line lib- lib; 

Fig. l*2a is a plan -view of a pulley adapted to be mounted 
35 to the cap of Fig. ll-a; 
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Fig. 12b is a sectional elevation of -the pulley of Fig. 12a 
along line 12b-l2b; 

Fig. 13a is an end view of a mounting shaft of an 
applicator unit of the applicator of Fig. 1, on which the 
rotor head is mounted; 

Fig. 13b is a sectional .view of the shaft of Fig. 13a along 
line 13b-13b; and 

Fig. 14 is a pictorial representation of a mounting block 
by which the shaft of Fig. 13a is mounted to the frame 
assembly of the applicator of Fig. 1? 

Fig. 15 is a sectional elevation showing the main components 
of an applicator head for a hand held motor driven 
applicator according to the invention in the normal in-use 
orientation; 

Fig. 16 is a plan view of a segment for a plastic rotor disc 
5 with a rope wick incorporated; 

Fig. 17 is a sectional elevation along line 17-17 of the 
segment of the rotor disc of Fig. 16; 

Fig. 18 is a diagrammatic sectional view showing the rope 
wick, die and plastic flow direction within the 
0 manufacturing die; 

Fig. 19 is a diagrammatic sectional view of the rope wick 
of Fig. 18 showing a ram or pusher for compressing the rope 
in the manufacturing die; 

Fig. 20 is a diagrammatic sectional view of the 
25 encapsulated end of the rope wick of the segment of Fig. 

16. 

The applicator 10 illustrated in Figs. 1, 2 and 3 includes 
a frame assembly 11- adapted to- be mounted to the three point 
linkage of a tractor by a three point linkage mounting- frame ^12^ 

30 and seven frame units 14 with three on each side of the ess^e 
frame unit 14a which is mounted immediately behind the three 
point linkage mounting frame. The outermost two units . on each 
side of the ^Sse^unit are welded together and are "arranged for 
pivoting up and down 'movement together for travel •> as illustrated 

35 .in Fig. 3 about, pivot respective pivot pins 15. 
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Seven applicator heads 13 depend from the respective frame 
units with each applicator head being rotatably mounted on a 
shaft 17 which in turn is clamped adjacent one end in a clamp 
block. 18, as more clearly shown in Fig. 14. Each clamp block is 
welded to its respective frame unit and is of the split type 

. 5 which can be tightened onto the shaft by tightening two set bolts 
(not shown)which extend through the holes 19. This arrangement 
allows the shaft and the applicator head mounted thereon to be 
easily and quickly removed if desired. 

Each applicator head 13 includes an applicator disk 21 as 

10 shown in Figs. 4, 5 and 6, but with the rope wicks incorporated 
as will be described later, and a top plate 22 as shown in Figs. ; 
11a and lib. A cup-like recess 23 is formed .centrally of the 
applicator disk, the recess being defined by a substantially 
cylindrical side wall 24 and a base wall 26 with an aperture 27 

15 being provided in the < cew&ce of the base wall. The aperture is 
adapted to receive therein a bearing and seal by which the 
applicator head is mounted on the shaft 17 as will be described 
in more, detail later. A shoulder 28 extends around the perimeter 
of the side wall as shown more clearly in Fig. 6 and the top plate 

20 22 is seated on the shoulder and sonically welded to the side wall 
to form a storage chamber 29 defined by the base wall, the side 
wall and the top plate, for liquid chemicals such as weedicide . 
The disc has a thickened /outer rim 30 at its periphery which, 
provides strength and pe^feS stability. The disk may be me^ed 

25 in one piece with the rope wicks extending radially from the 
central recess or in a plurality of pieces, for example twelve 
segments 21a as shown in Figs. 8, 9 and 10, which may be then 
welded together to form a disc. - 
rJdffi* discs 21 each have twelve equally spaced rope wicks 31 

30 mattiiied therein and extending into the recess 23 (which in part 
defines the liquid storage chamber 29) through passages 24a, as 
more clearly shown in the l/12th segment of Figs. 8, 9 and 10, the 
ropes terminating in the outer rim in^an; end cap 32 and being held 
intermediate their two ends by two m£±i4©d bands *33 and .3.4 as can ■ 

35 be seen in Fig.. 9. In the case shown, each segment is manufactured 
t>y an infection die nws^a& g process and the rope wicks are 
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incorporated during the process f one to each segment. Each rope 

is fixst cut to length using a hot knife to prevent fraying. 

While , the cut end is still molten, it is formed into a V-shaped 

tip to. enable proper rope placement chiring the die closure. The 

first half of the manufacturing nmld has a channel into which 

5 the desired length of rope wick is placed and the second half has 

two spaced apart locating pins. 35 which are arranged to hold the 

rope in position when the ia&uJ!h is closed. 

A mobile pusher platform is provided at 36 for positively 

locating the rope in the channel . This platform is withdrawn at 

10 a Drecise moment after the plastic has been introduced into the 
wit C/i /wAf 
•mould. Thermoplastics material is forced into the me**id and forms 

a longitudinal cap on the rope wick in the channel, the completed 

segment having the appearance of the rope wick lying in a 

longitudinal recess 25 extending from the side wall 24 to the 

15 periphery of the disc. The second half of the miottird has 

projections arranged so that the rope becomes supported on a 

plurality of bridging portions 25a so that the wicking properties 

are ♦mot significantly affected by being attached to the disc. The 

mould also has the necessary cavities and projections for forming 

20 a radially extending rib 3 9 flanking each rope wick to provide 

additional strength and fatigue resistance. In order to suitably 

secure the rope wick in the side wall 24, each rope wick is 

compressed at the position where the recess wall 24 is to be 

formed by a predetermined amount and the recess wall is then 

25 formed about the compressed portion of the rope. The amount of 

compression applied to the rope wick and the pressure at which 

the plastics material is injected mostly determine the cross 

sectional, area of the rope wick over that portion through the 

wall 24. Thus the wall acts to some extent like a gland and 

30 provides a means of restricting the flow rate of a particular 

chemical through the rope wick at a particular speed of rotation. 

A similar process is used to encapsulate the end portion of each 

rope wick in the end cap 32 shown in Fig. 8 to effectively close 

•the end of each rope wick, the rope being pinched at 35 as shown 

35 in Fig. 17 and being allowed to stay at normal diameter within 

the end cap thereby -being locked in as can be seen in Fig. 17. 
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However, the^s^pprting bands 33 and 34 (not shown in Figs. 16 
and 17)£re moulded around the rope wick without any compression 
so that flow therethrough is not restricted. 

Fig. 18 shows a portion of the die at 37 with the rope in 
position, and the flow of the plastic material is shown by 
respective arrows 38. In the process, as indicated in Figs. 19 
and 20, the pusher 36 pushes the rope and deflects it to hold it 
in position. The pusher is pushed all the way into the die 
cavity, and the rope is placed manually into the channel of the 
first half of the mettid. The V-tip end is placed 2 mm above the 
pusher. The die is then closed and the V-tip allows the end of 
the rope to slide into the channel on the other side of the die 
face which forms side wall 24 . The plastic is injected and flows 
past the V-tip of the rope end. Because the V-tip is securely 
located at the bottom of the channel, the plastic does not 
dislodge the rope from the channel but compresses it along its 
length. If the rope end was not secure in the channel, it would 
be pushed along the channel and end up bunched up and deformed. 
Part way into the injection cycle, the pusher 36 is withdrawn and 
this allows plastic to backfill the exposed rope left by the 
withdrawal of the pusher. The die is cooled, to cause the plastic 
to attain sufficient rigidity, then opened and the disc segment 
or complete disc as the case may be ejected and allowed to cool 
for at least 5 minutes before further work. 

It will be appreciated from the foregoing description that 
a complete applicator head can be constructed in a very fast 
simple operation at very low cost with the rope wicks already 
mounted therein. 1 1| will also be appreciated that the applicator 
disk can be roofed as one piece or as" a plurality of segments 
for example, 1/12 segments which can be welded together to form 
a complete disk. , : 

The pulley 41 illustrated in Figs. 12a and 12b is meesteted 
from a plastics material and is secured to the top cap 22 by four 
screws (not shown) which respectively pass through apertures 42a 
in the top plate and engage -in the threaded -bores 42a' in the 
pulley. However, ^n, another form of the invention, the pulley and 
the cap are m@4*±ded as an integral unit. 
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As mentioned previously, the support shaft 17 is secured to 
the frame assembly by the clamp 18 and each applicator head is 
rotatably mounted on its respective shaft which in turn is 
mounted to its respective frame unit. As shown in Fig- .3, each 
shaft extends fully through its respective rotor head and is 
5 retained thereon by a washer and nut with a bottom seal and 
bearing being mounted in the applicator disk abutting a shoulder 
(not shown) in aperture 27 and a top seal and bearing mounted' in 
the bore 43 of the pulley against shoulder 44. It will be seen 
from Fig.. 13b that the top bearing engages the shaft portion 46 
10 abutting shoulder 47 while the bottom bearing engages shaft 
portion 48 and the nut (not shown) is screwed to the shaft end 
portion 49 . 

Two bores 51 and 52 extend through the shaft and open at the 
top 53 where standard hose fittings (not shown) are fitted, and 

15 at their other ends they open sideways through the shaft for 
fluid communication with the storage chamber 29. Both bores are 
connected by hoses (not shown) to a storage tank (not shown) 
mounted above the frame assembly 11, one hose being a supply hose 
connected to the lower part of the tank and connected to bore 52 

20 while the other hose enters the tank above water level and is 
connected to bore 51 to act as a vent for the liquid storage 
chamber 29. 

The applicator heads are driven by the tractor PTO via a 
right angle gearbox (not shown) mounted to bracket 2 0 with Vee- 

25 belts being drivingly connected to the outout shaft of the 
gearbox and the Gefftee applicator head as well as the applicator 
heads on either side which in turn drive the next outer 
applicator heads and so on as can be -seen in Fig. 2. • 

The hand held motor driven applicator 109 illustrated in 

30 Fig. 15 has an applicator head 113 which is constructed in a 
similar manner to that described in relation to the applicator 
10, the wicks not being shown for clarity. The— operation of-£he_ 
hana tie lei appilcaLur — h-as — bee n d e scrib ed — ±rr — OUT — co-pending 
^international — application Ntn P C T / AU UU/UUlb V r an3 the — > 

35 - speLiliud lion relating to that application is incorporated hire rs: 

Isiw h^s^ it) *V o^fp^rr 5X* /^ A* %> ' *vA/r* fi~e fyyrfs2r-<6^ 
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•fey — way — ©f — a?e£@3?eftee — ^fee — =feke — extent — n e c^ ss- ary . £ o r — a — eempi-ete 
uaadeisLcinaing o± xhe operation oi that applicator." 

Various modifications of the invention are contemplated 
which will be apparent to persons skilled in the art, and which 
can be resorted to without departing from the spirit and scope 
of the invention as defined in the appended claims. 



WO 01/15523 



} PCT/AU00/O1004 



13 




CLAIMS 



1. A rotatable applicator head including a first part and a 



and being disk-like in form with a central recess formed therein, 
and said second part being secured to said first part to' define 
5 a liquid storage chamber between said first and second parts for 
storing a liquid to be applied to the surface of a field/ garden 
or crop, and a plurality of applicator wicks extending through 
a wall of said recess towards the periphery of said first part 
and having a portion thereof within said recess, characterised 
10 in that said wall is moulded about said plurality of applicator 
wicks . 

2 . A rotatable applicator head according to Claim 1 r wherein 
a portion of said first part at or near its periphery is moulded 
15 about a portion of each applicator wick to secure them against 
movement relative to said first part during rotation. 

3. A rotatable applicator head according to Claim 2, wherein 
intermediate portions of the first part are moulded about said 

20 wicks. 

4. A rotatable applicator head according to Claim 1, wherein 
each wick terminates adjacent the periphery of said first part 
and a peripheral portion of said first part is moulded about the 

25 end portion of each wick thereby forming a cap so that liquid 
flowing through the wick during rotation of the applicator head 
is prevented from flowing out the end of the wicks . 

5. A rotatable applicator head according to Claim 1, wherein 
30 said second part includes a Vee-belt pulley integrally moulded 

therewith for receiving drive from a tractor power-take-of f (PTO) 
or other drive source. 



second part, the first part being moulded of a plastics material 



35 



6. An applicator , including: - * . : 

a frame assembly adapted to be attached to or drawn by a 
vehicle such as a tractor; 
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